Aims: Single center 10-years audit on the relation between labour ward management and caesarean section rate, with special emphasis on the impact of reduced induction rate and the use of strict criteria for the diagnosis of onset of spontaneous labour and the indication for induction of labour. Methods: Retrospective classification of all deliveries between 1 st
Introduction / Aim
During the last decades, an increase of caesarean section rate is observed in most industrialised countries (Sword et al., 2009) . In the United States of America, a strong increase of caesarean sections during the seventies and eighties was followed by a stabilisation around 20% during the nineties, however since the start of the new century again a strong increase uptil 30% is observed (Varner, 2007) . Similar trends are reported for European and other countries (Fauendes & Cecatti, 1993; Francome & Savage, 1993; Künzel, 1994; Schuler Barazzoni & RothKleiner, 2008 ). An explanation for this trend is considered multifactorial, with contribution from (1) medical factors, such as increase of high risk pregnancies (Blondel & Kaminsky, 2002) and preterm deliveries (Noguchi, 2008) , (2) psychosocial factors, such as section on demand (Dursun et al., 2011) or low threshold to opt for operative delivery (Scarella al., 2011) and (3) organisation of prenatal care, being either private or community-based health care (Rooks, 1999; Shorten & Shorten, 2007; Simpson et al., 1997) .
Understanding rising caesarean section trends: relevance of inductions and prelabour obstetric interventions at term
In Flanders, Belgium, increasing trends for caesarean sections have also been reported (Defoort & Martens, 2000) . Higher caesarean section rates were observed in the eastern parts of the country compared to the west (Aelvoet et al., 2008) . From this, an internal audit was performed in 2008 in a large maternity clinic in the eastern part of Flanders, Ziekenhuis Oost Limburg in Genk, in order to identify some obstetric indicators responsible for this increasing trend (Nguyen et al., 2010) . Two important obstetric indicators were identified: (1) increasing trend of induced labour, and (2) non-stringent diagnosis of spontaneous labour. In 2008, labour ward management was changed to tackle both problems: inductions for non-medical indication were reduced and the first obstetric intervention in spontaneous labour was postponed until after full effacement of the cervix.
In this paper, we report the impact of these interventions on caesarean section rates, 2 years after clinical implementation, as part of a 10-year departmental audit of labour ward management.
Methods

Materials
The birth register of Ziekenhuis Oost Limburg, Genk Belgium, was searched for collection of all perinatal data between 1 st January 2001 and 31 st December 2010. Every delivery was categorised into one of 10 groups, as defined by the 10-group classification according to Robson (Brennan et al., 2009; Costa et al., 2010; Robson et al., 1996) . The definition of the 10 groups is enlisted in Table I . For the purpose of this analysis, we grouped data from groups 1 and 3, groups 2 and 4, and groups 6 to 10, to allow comparison between women with spontaneous labour, with induced labours, with caesarean scar uterus or with other medical or obstetric complications.
Methods
For every group, the total number of data was defined, as well as the caesarean section rate per group and the relative contribution to the total number of caesarean sections per year (Robson et al., 1996) . For groups 1 and 3, 2 and 4, 5 and 6 to 10, data were plotted graphically to represent the 10-years evolution between 2001 and 2010. All evolutions were assessed relative to the time onset of changed labour ward management in June 2008, with: (1) reduction of labour inductions for non-medical reasons, and (2) postponing the first obstetric intervention in labour until after fully effaced cervix (Boylan et al., 2004) .
Statistical comparison between groups was performed using χ²-test. Pearson's correlation was used to evaluate parallel evolutions in fractional changes.
Results
A total of 19 765 deliveries were included in this 10-year audit. In this population, the mean overall caesarean section rate in this period was 21.8% (n = 4314). The mean overall induction rate was 22.6% (n = 4463) and induction rate in term singleton cephalic pregnancies was 28.9% (3722/12878). Figure 1 shows the 10-years evolution of the overall caesarean section rate. An increase is observed from 19.6% (380/1937) in 2001 to a maximum of 25.2% (534/2121) in 2007 (p < 0.001), after which there is a decrease again to 20.1% (415/2068) in 2010 (p < 0.001). As such, the overall caesarean section rate is similar at the beginning and the end of the study period.
In Figure 2 , the contribution of inductions in term singleton cephalic pregnancies (Robson groups 2 + Figure 4 illustrates this evolution for both groups combined (p < 0.05). 
Discussion
Audit on clinical impact of obstetric interventions and labour ward management has been proven successful towards reduction of caesarean section rates (Chaillet & Martens, 2007; Kiwanuka & Moore, 1993; Sheikh et al., 2008) . Because of a 25% increase of caesarean section rate between 2001 and 2007 in Ziekenhuis Oost Limburg, Genk Belgium, an internal audit was performed, using the ten group classification system reported by Robson (Scarella et al., 2011) . Two major changes of management of labour were initiated: (1) reduction of labour induction for non-medical reasons, (2) abstinence from prelabour obstetric interventions, such as amniotomy or oxytocin administration, unless full effacement of the uterine cervix is achieved spontaneously (Muys et al., 2010) . In this paper, we report a 10-year audit on caesarean section rates, including 2,5 years of new labour ward management in our department.
The trend evolution for cesarean section rate in our hospital (Figure 1 ) was different from that in the general population of Flanders, where there was a gradual rise from 17.1% in 2001 to 19.4% in 2010. Our data show a parallel evolution between rate of labour inductions and their contribution to the total caesarean section rate (Figure 2) . Induction of labour has been reported as an independent risk factor for emergency caesarean section in both nulliparous and multiparous women, irrespective of the indication for induction (Cammu et al., 2002; Ehrenthal et al., 2010; Seyb et al., 1999 , Thorsell et al., 2011 . The degree of risk may depend on maternal factors, such as parity, stature, body mass index, maternal and gestational age (Cnattingius et al., 2005; Heffner et al., 2003) and the use of epidural analgesia (Nguyen et al, 2010; Zimmer et al., 2000) . In the United States, rising trends of labour inductions have been reported (Kirby, 2004; Rayburn & Zhang, 2002) and this increase was slower for medically indicated inductions than for non-medical inductions (Rayburn & Zhang, 2002) . Our data illustrate that reduction of non-medical inductions successfully reduces induction-related caesarean sections (Figure 2 ) and that this contributes to a decrease of overall caesarean section rate (Figure 1) .
The practice of active management of labour results in shorter duration of the first stage of labour and a modest reduction of caesarean section rate, (Brown et al., 2008; Sadler et al., 2000; Wei et al., 2009) but demands a strict diagnosis of onset of labour (Boylan et al., 2004) . Initiation of medical interventions during labour, particularly in the latent phase or in early labour with unfavourable cervix, causes an increase of operative delivery (Indraccolo et al., 2010; Vrouenraets et al., 2005) . Incorrect diagnosis of onset of labour may lead to medical interventions in women, who actually are not in established labour. As such, this practice can change a natural latent phase to an induced labour. Our data illustrate that training of the midwives towards unequivocal diagnosis of labour and postponing the first medical intervention until after full effacement of the cervix, may lead to a decrease of caesarean sections in both primiparous and multiparous women ( Figure 3) .
A most interesting observation from our audit is the shift in contribution to the overall caesarean section rate in different subpopulations over the 10-year study period. This is shown in Figure 4 . In 2001, this contribution is equally high for spontaneous labours, induced labours and labours with caesarean scar uterus, however in 2010, the contribution from the latter group is much higher than from the other two groups. It is a logical evolution that the relative contribution from labours with caesarean scar uterus to the overall perinatal outcome grows, when there has been a rising trend of caesarean sections in the years before. In many countries and maternity clinics, the most common indication for caesarean section today is repeat caesarean section, which is way above other indications such as failure to progress, fetal distress or breech (Choudhury et al., 2009) . The enigma "once a caesarean, always a scar" is already known for many years (Paul & Miller, 1995) . The evolution presented in Figure 4 can perhaps be considered "the anatomy of rising caesarean section rates", starting with medical interventions such as inductions in low risk patients, leading to secondary problems such as fetal distress, requiring solution with new medical interventions such as emergency caesarean section and finally resulting in a larger population of high risk patients: women with caesarean scar. The only way out of this spiral is re-installing non-medicalised management of labour in low risk women. The data presented in this paper show that this management is feasible and can be successful in terms of reversing a rising trend of caesarean sections.
Conclusion
We conclude from this 10-years audit on labour ward management in our department that there is an association between overall caesarean section rate and induction of labour at term with or without nonmedically indicated obstetric interventions in low risk pregnant women. As a result of this association, a fraction of women who initially belong to the low risk group end up with caesarean section during the first labour and consecutively shift to a high risk group for the following pregnancies. This evolution can be considered "the anatomy of rising cesarean section trends". Our data show that it is feasible to reduce the overall caesarean section rate by reducing the number of inductions and withholding obstetric interventions from low risk pregnant women unless there is a clear medical indication to intervene. 
